In the following sections we provide some additional details about the spiking network model as well as some results which are of interest to the reader.
A global measure of saliency signals
In order to define a global measure of saliency which can be compared to the local popout selectivity index (P I), we use the difference in the global saliency indices (GSI, see Methods for the definition) between popout and conjunction displays. More specifically, we define the global popout selectivity index (GP I) for a given popout display to be equal to the difference between the global saliency index for that popout (GSI popout ) and conjunction (GSI conj ) divided by their sum
GPI quantifies the ability of a population of neurons to detect a target in popout displays versus in the conjunction display, and increases in higher areas for configuration A (Fig. S4C and Fig. S5 ). Interestingly, we find a strong correlation between P I and GP I in both configurations ( Fig. S4C and Fig. S5 ). This indicates that both local and global popout selectivity indices can be equally informative about the saliency of the target. We conclude that even though global saliency indices are more proper measures of saliency signals, local measures of saliency such as popout selectivity indices, measured in electrophysiological recording, also provide accurate information about the saliency computations. Table 1 and Table 2 provides all details about the strength and form of connectivity between neurons in different layers of the network and for two sets of simulations presented in the main paper, respectively.
Additional tables and figures
In brief, Fig. S1 shows different stimuli which we use to generate the inputs to our network. These stimuli are similar to ones used in the monkey experiment [1] . In Fig.S2 we present the average response to different visual stimuli in successive layers of the network. Fig. S3 to Fig. S7 provide more information on how local and global saliency signals evolve in successive layers of the network for two different configurations. Fig. S8 to Fig. S10 show how increasing the AMPA to NMDA current ratio deteriorates the formation of saliency signals in successive layers of the network. At the end, Fig. S11 shows the response of neurons selective to the target (black) and distractors (gray) in the saliency map, to different displays and under three different conditions. singleton homogeneous orientation popout color popout combined popout conjunction strength of connection for NMDA synapses 14 Exc = excitatory, Inh = inhibitory, i → i = connections from a population in layer i to corresponding locations in a population in layer i. Figure S6 : Evolution of the global saliency signal in successive regions for configuration B. (A) Average normalized response of the constructed saliency populations to different displays is plotted separately for neurons selective to either the target (central bar) or distractors (peripheral bars). The response of target-selective neurons is plotted with a darker shade than the response of distractor-selective neurons. The error bars are the s.e.m. For illustrative purposes, we only show the values of responses between 0 and 0.6 (the response to the single bar is equal to 1). The difference between the response to the target and distractors increases for popout displays while the overall response to the target decreases. (B) Histograms of the global differential response (i.e. the difference between response of target-and all distractorselective neurons), for different displays. The dashed lines show the mean in each histogram. The differential response increases for both popout and conjunction displays in successive regions, but increases more greatly for popout displays. The average global differential response (i.e. difference between response of target-and distractor-selective neurons), for different types of display and in successive regions of the network, for the constructed saliency populations.
(C-D) The difference between average response to different popout and conjunction displays. These differences are computed using average response of target-selective neurons in successive regions. Overall, for configuration A, the differential response increases in successive regions more strongly. Error bars show the s.e.m. and its dependence on the AMPA to NMDA current ratio. The difference in the normalized response to popout and conjunction displays is plotted for different types of popout display (indicated by insets) and for three visual areas of our model. Different shades of color (light to dark) correspond to response in successive regions (V1 to V4, respectively). The point at the top of each panel shows whether the differential response is statistically significant (at p < 0.05) for each 10 msec time interval. Results for larger values of the AMPA to NMDA current ratios are shown in panels (A) to (C), respectively. The larger AMPA to NMDA current ratio results in the delay and elimination of the local saliency signal formation for color and orientation popout displays, and in a stronger oscillatory response. and its dependence on the AMPA to NMDA current ratio. The difference in the normalized response of neurons selective to the target and neurons selective to the distractor that exhibit the maximum activity in a given trial is plotted for different types of display (indicated in the inset). The point at the top of each panel shows whether the differential response is statistically significant (at p < 0.05) for each 10 msec time interval. Different regions corresponding to different visual areas are denoted at the right side of the sub-panels. Results for larger values of the AMPA to NMDA current ratio are shown in panels (A) to (C), respectively. A larger AMPA to NMDA current ratio results in the delay and elimination of the global saliency signal formation. Average response to different types of display is plotted separately for neurons selective to either the target (black) or distractors (gray) in three different cases: with no feedback, with feedback from the saliency map to all feature-selective populations, and simulated saccade preparation experiment. For the case with feedback, the difference between the response to the target and distractors is the largest and furthermore, the response to popout displays are more similar to each other and more different from the response to the conjunction display. During saccade preparation, the response to the target is reduced due to the high level of activity at the saccade target location, which also suppresses activity elsewhere in the saliency map population.
